Inhibition of miR-31a-5p decreases inflammation by down-regulating IL-25 expression in human dermal fibroblast cells (CC-2511 cells) under hyperthermic stress via Wnt/β-catenin pathway.
Hypertrophic scar is a skin disorder, which occurs following damage to deep dermis by burns. MicroRNAs (miRNAs) are involved in various skin disorders, including hypertrophic scar. The present study evaluated the effects of miR-31a-5p on human dermal fibroblast cells (CC-2511 cells) under hyperthermic stress. CC-2511 cells were incubated at high temperature conditions (41 °C-43 °C for 1-3 h). The expression levels of miR-31a-5p, interleukin (IL)-25, and the productions of other pro-inflammatory mediators in CC-2511 cells under hyperthermic stress were examined by using qRT-PCR and ELISA assay. Luciferase reporter assay was used to identify the relationship between miR-31a-5p and IL-25. Effects of heat shock protein 70 (HSP70) on miR-31a-5p and cell viability were then examined under hyperthermic stress. Furthermore, the effects of IL-25 on pro-inflammatory mediators, cell proliferation and Wnt/β-catenin pathway were finally studied. Hyperthermic treatment increased miR-31a-5p expression, enhanced IL-1β, IL-6, IL-8 and TNF-α productions, as well as decreased proliferation and induced apoptosis in CC-2511 cells. MiR-31a-5p suppression decreased IL-25 expression, inhibited IL-1β, IL-6, IL-8, and TNF-α secretions, and decreased proliferation in CC-2511 cells under hyperthermic stress. Additionally, miR-31a-5p expression was increased by HSP70, and HSP70 knockdown promoted cell viability in CC-2511 cells under hyperthermic stress. Further, we observed that IL-25 promoted the expression of inflammatory mediators and regulated cell survival by activating Wnt/β-catenin signal pathway in CC-2511 cells. These results demonstrated that miR-31a-5p inhibition could decrease inflammation and improve cell survival of CC-2511 cells under hyperthermic stress via regulation Wnt/β-catenin signal pathway.